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HEADWATER CONTROL
[CHAP. 24
Guard gates are frequently used in cases where it would be very difficult, on account of the great depth of water, to plug the upper end of the sluice for repairs to the control or lining. The guard gate, being operated very infrequently, is not likely to be damaged. Both slide gates and butterfly valves have been used in many installations for this purpose.
For a very high dam, it is advisable to install outlets at several different elevations so that they may be operated successively at relatively low head as the water is drawn down in the pond.
When the control is placed at the downstream end of the sluice, a watertight steel lining from headwater to the control is generally desirable. If a complete
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FIG. 40.
Single air vent pipe sizes for ring follower and paradox gates ("Dams and Control Works," by U. S. Dept. Interior, Bureau of Reclamation.)
lining is not provided, full uplift of headwater should be considered as acting in the vicinity of the sluice.
(6) Location of control. The ideal location for control of discharge, from the hydraulic standpoint, would be at the outlet end of the sluice. The surplus energy of the discharge would then be expended outside of the structure, and the entire sluice would be subjected to positive pressure. Such an arrangement is frequently impracticable or uneconomical for structural or other reasons.
(c) Ventilation. When the control is within or at the upper end of the sluice, air must be introduced immediately below the control point to avoid negative pressures. Fig. 40 gives the sizes of air vents used by the U. S. Bureau of Reclamation for slide gates. Tests at Tygart Dam showed that slide valves 5 ft 8 in. by 10 ft 0 in. operating under a head of 90 ft draw at the rate of 166 cu ft of free air per sec under some circumstances.